4-Aminopyridine increases acetylcholine release without diminishing membrane phosphatidylcholine.
4-Aminopyridine (10(-4)-10(-5) M) increased severalfold the release of acetylcholine from rat striatal slices superfused with an eserine-containing, choline-free medium, and caused stoichiometric decreases in the release of choline. It had no effect on tissue acetylcholine and choline levels. Electrical stimulation of the striatal slices increased acetylcholine release without affecting that of choline. Superfusion of the stimulated slices with 4-aminopyridine decreased choline release and increased the ratio of acetylcholine to choline in superfusates. As shown previously, electrical stimulation of the striatal slices decreased their contents of phospholipids, principally phosphatidylcholine; 4-aminopyridine fully protected against these membrane changes. In synaptosomal preparations, 4-aminopyridine was found to enhance the high-affinity uptake of [14C]choline and its conversion to [14C]acetylcholine. This effect on choline uptake may underlie 4-aminopyridine's ability to enhance acetylcholine release in the absence of supplemental choline while suppressing the "autocannibalism" of membrane phospholipids.